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There is controversy regarding the description of the different regions of the face of the superficial musculoaponeurotic system
(SMAS) and its relationship with the superficial mimetic muscles. The purpose of this study is to analyze the development of the
platysma muscle and the SMAS in human specimens at 8–17 weeks of development using an optical microscope. Furthermore,
we propose to study the relationship of the anlage of the SMAS and the neighbouring superficial mimetic muscles. The facial
musculature derives from the mesenchyme of the second arch and migrates towards the different regions of the face while forming
premuscular laminae. During the 8th week of development, the cervical, infraorbital, mandibular, and temporal laminae are
observed to be on the same plane.The platysmamuscle derives from the cervical lamina and its mandibular extension enclosing the
lower part of the parotid region and the cheek, while the SMAS derives from the upper region. During the period of development
analyzed in this study, we have observed no continuity between the anlage of the SMAS and that of the superficial layer of the
temporal fascia and the zygomaticus major muscle. Nor have we observed any structure similar to the SMAS in the labial region.
1. Introduction
Mitz and Peyronie [1] described the superficial musculoap-
oneurotic system (SMAS) in the parotid and cheek regions
in human adults. Their description affirmed that the SMAS
was located between the dermis and the facial muscles and
divided the hypodermic fat into two layers. Superficial to
the SMAS, small fat lobules were enclosed by fibrous septa
running from the SMAS towards the dermis. Deep to the
SMAS, the fat was abundant, lying between deep facial
muscles and not divided by such fibrous septa.
The term SMAS is generally accepted in scientific lit-
erature. It is not included in anatomical terminology [2]
although it is referred to in some human anatomy textbooks
[3]. Surgical dissection of the SMAS, its mobilization, and
traction reflect its functional importance in aesthetic plastic
surgery [4–10].
Macroscopic and microscopic studies have been per-
formed on the neck of adults and other facial regions to
demonstrate the existence and structure of the SMAS and
clarify its functional role [4, 11–15]. Radiological studies have
also been performed to determine the morphology of the
hypodermic tissue of the face, especially the SMAS [16].
There are, however, discrepancies regarding its morpho-
logical definition. Ghassemi et al. [14] assumed that the
SMAS was a continuous, organized meshwork connecting
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Figure 1: (a) Human embryo GI4 (26.5mm GL; 8 weeks of development). Frontal section. Azocarmine staining. The cervical lamina (CL)
extends towards themandibular region enclosing themassetermuscle (MS). Arrowhead: infraorbital lamina. Bar: 200 𝜇m. (b)Human embryo
GI4 (26.5mmGL; 8 weeks of development). Frontal section. Azocarmine staining.Themandibular extension of the cervical lamina (CL) and
the infraorbital lamina (IL) are visible. Bar: 200𝜇m. (c) Magnification of (b). The parotid acini are surrounded by condensed mesenchyme,
anlage of the capsula propia of the parotid gland (arrowheads). Arrows: mandibular extension of the cervical lamina. Bar: 50𝜇m.
the facial muscles with the dermis and was formed by a
three-dimensionalmeshwork of collagenous, elastic fibres, fat
cells, and muscular fibres. These authors distinguished two
morphological types of SMAS; type 1 was located lateral to the
nasolabial fold with relatively small fibrous septa enclosing
lobules of fat cells, whereas type 2 was located medial to the
nasolabial fold where the SMAS was composed of a dense
collagen muscle fibre meshwork.
In Gray’s Anatomy [3], the SMAS is described as a single
plane in the face composed of muscular fibres in some
areas and elsewhere of fibrous or fibroaponeurotic tissue not
directly attached to bone. In Macchi et al. [15], the SMAS
is described as corresponding to the superficial fascia in the
face, functioning as a central tendon for coordinated contrac-
tion of the mimic musculature of the face.
In adults, the description of the SMAS in the different
regions of the face has also been a subject of controversy. For
some authors, the SMAS does not exist as an autonomous
entity and may only be defined in the parotid region [17, 18].
In this region, the SMAS was different from the parotid
fascia, being thick [1, 18] or thin [4, 12, 14, 19] and, moreover,
separated from the parotid fascia by a thin lamina of deep
adipose tissue [15].
Pensler et al. [11] considered that the SMAS was thin in
the nasolabial fold and could be identified in the labial region
while other authors believe that it does not reach the labial
region [16, 18].
The superficial layer of the temporal fascia [2] corre-
sponds to the temporal superficial layer or the temporopari-
etal fascia [3, 4, 6, 20]. In the temporal region, the SMAS is
continuous and is on the same plane as the superficial layer
of the temporal fascia [15, 20–22]. However, other authors
consider that these structures are not continuous [3, 18, 19].
The relationship of the SMAS and the mimetic muscles
presents notable discrepancies. Some authors consider that
the SMAS encloses the mimetic muscles [15], while others
affirm that the SMAS finalizes in the zygomaticus major
muscle [9].Other authors state that it is continuouswith other
mimetic muscles such as the zygomaticus major muscle, the
frontal belly of the epicranius muscle, and the orbicularis
oculi muscle [1, 3].
Although there appears to be a clear relationship between
the SMAS and the mimic muscles, studies into its develop-
ment are relatively few. Gasser’s embryological studies [23]
described and illustrated that the superficial mimetic mus-
culature developed from common premuscle condensations.
This author described the cervical, mandibular, infraorbital,
temporal, and occipital laminae.The cervical andmandibular
laminae in 20–23mm greatest length (GL) specimens were
united by a continuous, thick layer. At 26mm (GL), the
continuity between the cervical, mandibular, and infraorbital
laminae was described.The superficial muscles differentiated
rapidly between 26 and 37mm (GL) and the plastysma mus-
cle developed from the cervical lamina and its mandibular
extension. Zigiotti et al. [24] in their studies on 10 human
fetuses described the continuity of the platysma muscle with
the superficial fascia in the parotid region. Gardetto et al.
[18] analyzed the development of the hypodermic layers of
the face and neck of 22 human fetuses and 3 newborns,
concluding that the SMAS could only be described in the
parotid region and was continuous with the platysmamuscle.
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Figure 2: Human embryo Ca2 (29mm GL; 8 weeks of develop-
ment). Frontal section. Haematoxylin-eosin staining. The cervical
lamina (CL) is continuous with the mandibular lamina (ML). Bar:
200 𝜇m.
Our objective has been to determine the origin and
arrangement of the platysma muscle and the SMAS in
human specimens at 8–17 weeks of development and also
the relationship of the superficial mimetic muscles with the
SMAS.
2. Materials and Methods
The study was performed in accordance with the provisions
of the Declaration of Helsinki 1995 (revised in Edinburgh
2000). The regions of the face were investigated in human
embryos and human fetuses belonging to the Embryology
Institute of the Complutense University of Madrid. In the
embryos, the greatest length (GL) ranged from 22 to 30mm
(4 of Carnegie stage 22 and 6 of 23), while in the fetuses, the
GL ranged from 35 to 150mm (5 of week 9, 4 of week 10, 6
of week 11, 5 of week 12, 4 of week 13, 3 of week 14, and 1 of
each of weeks 15 and 17). The parameters used to determine
the postconception age were the GL and external and internal
criteria [25, 26]. All specimenswere from ectopic pregnancies
or spontaneous abortions and there were no indications of
possible malformation. The sections, which included three
spatial planes, were stained with haematoxylin-eosin (HE),
azocarmine, Bielchowsky and Masson’s trichrome dye [27].
The study was approved by the Ethics Committee of
the Faculty of Medicine of the University Complutense of
Madrid. For this study, the Terminologia Anatomica (1998)
has been used.
3. Results
In embryos at 8weeks of development, the cervical,mandibu-
lar, infraorbital, and temporal laminae can be identified
on the same plane. The cervical lamina encloses the ster-
nocleidomastoid muscle, the external jugular vein, the
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Figure 3: (a) Human embryo BR4 (28 mm GL; 8 weeks of devel-
opment). Frontal section. Haematoxylin-eosin staining. The anlage
of the deep layer of the temporal fascia is visible (arrowheads).
Asterisk: temporal branches of the facial nerve. Bar: 100𝜇m. (b)
Human embryo Br4 (28mm GL; 8 weeks of development). Frontal
section. Haematoxylin-eosin staining. The infraorbital lamina (IL)
is continuous with the temporal lamina (TL). Bar: 200 𝜇m.
submandibular gland the facial vessels, and the marginal
mandibular branch of the facial nerve (Figure 1(a)). The
mandibular extension of the cervical lamina encloses the
parotid region and the masseter muscle. The parotid gland
is made up of epithelial cords, the anlage of the parenchyma,
enclosed by condensed mesenchyme, the anlage of the cap-
sule propia (Figures 1(b) and 1(c)). In the area of the lower lip,
the continuity between the cervical and mandibular laminae
can be observed (Figure 2). We have observed no continuity
between the mandibular extension of the cervical lamina and
the infraorbital lamina (Figures 1(a) and 1(b)).
In the temporal region, the anlage of the temporalis mus-
cle and the deep layer of temporal fascia are observed. The
superficial layer of the temporal fascia contains the temporal
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Figure 4: Human fetus B606 (40mmGL; 9 weeks of development).
Frontal section. Haematoxylin-eosin staining. The platysma muscle
(PL) is continuous with the superficial musculoaponeurotic system
(S). Bar: 200𝜇m.
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Figure 5: Human fetus B503 (48mmGL; 10 weeks of development).
Frontal section. Haematoxylin-eosin staining. The anlage of super-
ficial musculoaponeurotic system (S) is not continuous with the
anlage of the superficial layer of the temporal fascia (SF). Bar: 1mm.
branches of the facial nerve and is separated from the anlage
of the deep layer of the temporal fascia by lax mesenchyme
(Figure 3(a)). The superficial layer of the temporal fascia
derives from the temporal lamina. The temporal and the
infraorbital lamina are continuous (Figure 3(b)).
During the 9th-10th weeks, the platysma muscle arises
from the cervical lamina and its mandibular extension. The
platysma muscle is continuous with a fibromuscular lamina,
thin and discontinuous, arranged on the same plane as the
zygomaticus major muscle. The SMAS originates from this
lamina while the zygomaticus major muscle originates from
the infraorbital lamina. The anlage of the SMAS encloses
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Figure 6: Human fetus ST8 (105mmGL; 14 weeks of development).
Transversal section. Haematoxylin-eosin staining. The superficial
musculoaponeurotic system (S) encloses the buccal branches of the
facial nerve (BB). Bar: 2mm.
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Figure 7: Human fetus ST8 (105mmGL; 14 weeks of development).
Transversal section. Hematoxylin-eosin staining. The temporopari-
etalis muscle (TP) is visible. Bar: 200𝜇m.
the facial vessels and the buccal branches of the facial nerve
(Figure 4).
The superficial layer of the temporal fascia contains
the temporal superficial artery. The anlage of the SMAS is
arranged on the same plane as the anlage of the superficial
layer of the temporal fascia, but there appears to be no conti-
nuity between both of them (Figure 5).
In specimens at 13th-14th weeks of development, the
anlage of buccal fat pad and its capsule can be observed in
relation to the masseter and buccinators muscles and the
parotic duct enclosed by the SMAS (Figure 6). In two spec-
imens, we observed bilaterally that the superficial layer of
the temporal fascia contained the temporoparietalis muscle
(Figure 7).
During the 17th week of development, the insertion of
the platysma muscle in the mandible and its continuity
with the depressor labii inferioris muscle may be observed.
Superficially, the depressor anguli oris muscle is observed
(Figure 8(a)). In the parotid region, the platysma muscle
and the SMAS are separated from the parotid gland capsule
propia by connective tissue, the anlage of the parotid fascia.
Superficial to the platysma muscle and the SMAS, the anlage
of the superficial adipose layer with fibrous septa is observed
(Figures 8(b) and 8(c)).
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Figure 8: (a) Human fetus B28 (150mm GL; 17 weeks of development). Transversal section. Haematoxylin-eosin staining. Some fibres
(asterisk) of the platysmamuscle (PL) are continuouswith the depressor labii inferioris (DL). Arrowhead: fibrous septa. Bar: 1 mm. (b)Human
fetus B28 (150mm GL; 17 weeks of development). Transversal section. Haematoxylin-eosin staining. The superficial musculoaponeurotic
system (S) encloses anlage of the parotid fascia (PF). Arrowheads: fibrous septa. Bar: 200 𝜇m. (c) Schematic diagram of the arrangement of
the superficial musculoaponeurotic system (S) and the anlage of the parotid fascia (PF) in specimens at 17 weeks of development. Fibrous
septa are in green.
4. Discussion
The facial musculature derives from the mesenchyme of the
second arch and is innervated by the facial nerve. The pre-
muscular facial masses are formed between the 6th and 7th
weeks of development. The migration of the differentiating
premioblast and earlymyoblast extends from the region of the
second pharyngeal arch in sheet like laminae. The superficial
lamina spreads from a location caudal to the external acoustic
meatus in all directions forming the temporal, occipital,
cervical, and mandibular laminae. The superficial mimetic
muscles of the face arise from these laminae [23, 28].
In specimens at 8 weeks of development, we have iden-
tified the cervical, mandibular, infraorbital, and temporal
laminae and located them on the superficial plane of the face
and neck.These laminae of mesenchymal origin will give rise
to the superficial mimetic muscles and fasciae (superficial
layer of the temporal fascia, epicranial aponeurosis, and the
SMAS).
In specimens at 17th week of development, we have
observed the continuity of the platysma muscle with the
depressor labii inferioris muscle. This arrangement has been
described in human adults [3, 29] and in rhesus macaque
[30].
4.1. The Relationship of the Platysma Muscle and the SMAS.
From the viewpoint of anatomical and surgical dissection in
adults, the platysma muscle is continuous and on the same
plane as the SMAS [31, 32]. The continuity of the platysma
muscle with the superficial fascia in the parotid region during
the development has been described by Zigiotti et al. [24].
The SMAS has been considered a fibrous degeneration of
the platysma muscle [12, 33] or an extension of the cervical
superficial fascia [4]. The platysma muscle could be an
evolutive form of the panniculus carnosus present in lower
animals [34].
In adults, it has been reported that the platysmamuscle is
subject to considerable variation, sometimes forming a very
thin layer, largely interspersed among connective tissue. Its
extension on the face may also vary considerably, reaching
the zygomatic arch and the eyelid orbicular muscle [29, 35].
Our results coincide with Gasser [23] in that the platysma
muscle arises from the cervical lamina and its mandibular
6 The Scientific World Journal
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Figure 9: Schematic diagram of the arrangement of the anlage of
the superficialmusculoaponeurotic system (S).Theplatysmamuscle
(PL) derives from the cervical lamina and its mandibular extension.
The depressor labii inferioris (DA) and depressor anguli oris (DL)
muscles derive from themandibular lamina.The zygomaticusmajor
muscle (Z) derives from the infraorbital lamina. The superficial
layer of the temporal fascia (SF) and the auricularis (AM) and tem-
poroparietalis (TP) muscles originate from the temporal lamina.
extension. Nonetheless, its development is very variable,
occupying the lower part of the parotid and cheek regions.
The SMAS arises from the upper part of the mandibular
extension of the cervical lamina. The anlage of the SMAS is
continuous with the platysma muscle (Figure 9).
4.2. Parotid Region. Regarding the parotid region in adults, it
has been reported that the parotid fascia corresponds to the
SMAS [16, 33]. However, other authors have considered that
it is possible to distinguish between both structures [4, 5, 12,
14, 15, 18, 19].
Zigiotti et al. [24] studied serialised cross sections of 10
human fetuses and found no structure that might be consid-
ered to constitute the parotid fascia. Our findings indicate
that the lower part of the parotid region is enclosed by the
platysma muscle, while the upper part of the parotid region
is enclosed by the anlage of the SMAS. The parotid gland
capsule propria arises from the mesenchyme enclosing the
glandular acini forming intraglandular septae. In specimens
at the 17th week of development, a layer of connective tissue
is observed between the capsule propia and the plane of the
platysma muscle and SMAS, giving rise to the parotid fascia.
Our study does not indicate the presence of an adipose layer
between the anlage of the SMAS and that of the parotid fascia.
4.3. Labial Region. It has been reported that the SMAS is not
identifiable in the labial region [12, 15, 16, 18]. However, some
authors describe a specific type of SMAS in the labial region
[14]. It has also been reported that the SMAS is clearly visible
in the upper lip [11]. We have not observed any layer similar
to the SMAS in the labial region as has been described in
the parotid and the cheek regions. In adults, some authors
affirm that the SMAS finalizes at the nasolabial fold [9].
Macchi et al. [15] have stated that it encloses the zygomaticus
muscles. In the specimens examined in this study, we have
observed that the anlage of the SMAS is on the same plane
and discontinuously reaches the zygomaticus major muscle.
4.4. Temporal Region. In adults, some authors have described
that the SMAS and the superficial layer of the temporal
fascia are on the same plane and are continuous [5, 9, 12, 15,
16, 20–22, 36]. Other authors have considered that no such
continuity exists between these structures [3, 18, 19]. Our
results indicate that the superficial layer of the temporal
fascia and the auricularismuscles originate from the temporal
lamina. During the period analyzed, we have observed no
continuity between the anlage of the SMAS and that of
the superficial layer of the temporal fascia. The temporal
branches of the facial nerve and the superficial temporal
artery are enclosed by the SMAS and penetrate the anlage of
the superficial layer of the temporal fascia. In adults, it has
been described that the temporal branches of the facial nerve
are arranged in the thickness of the superficial layer of the
temporal fascia [4, 37]. This arrangement may have led some
authors to consider that, in adults, the superficial layer of
the temporal fascia is delaminated [10, 36]. This relationship
between the temporal branches of the facial nerve and the
superficial layer of the temporal fascia is important in certain
aesthetic and plastic surgery techniques [7, 10, 37].
Bilaterally, in two specimens, one at the 12th week and the
other at the 13th week of development, the superficial layer of
the temporal fascia contained the temporoparietalis muscle.
We believe that this muscle also arises from themesenchyme,
forming the temporal lamina. In adults, it has been pointed
out that the temporoparietalis muscle is a muscular lamina of
variable development located between the frontal belly of the
epicranius muscle and the anterior and posterior auricularis
muscles [3]. This muscle may correspond to the inconstant
orbitoauricularis muscle of the rhesus macaque [30].
5. Conclusion
In summary, the superficial mimetic muscles derive from
the mesenchyme of the second arch which migrates during
development and forms premuscular laminae, related vari-
ably among each other, depending on the degree ofmigration.
The SMAS arises from the mesenchyme of the mandibular
extension of the cervical lamina enclosing the upper part of
the parotid region and the cheek.The anlage of the SMAS is in
continuity with the platysma muscle. We have not observed
continuity between the anlage of the SMAS and that of the
superficial layer of the temporal fascia and the zygomaticus
major muscle. In the labial region, we have not observed any
structure similar to the SMAS.
Abbreviations
A: Facial artery
B: Buccinator muscle
BB: Buccal branches of the facial nerve
BF: Anlage of the buccal fat pad
CP: Capsula propria of the parotid gland
C: Meckel’s cartilage
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CL: Cervical lamina
D: Parotid duct
DA: Depressor anguli oris muscle
DE: Dermis
DF: Deep layer of the temporal fascia
EP: Epidermis
FN: Facial nerve
G: Submandibular node lymph
I: Inferior alveolar nerve
IN: Infraorbital nerve
J: External jugular vein
L: Lingual nerve
M: Mandible
MM: Marginal mandibular branch of the facial nerve
MS: Masseter muscle
MY: Mylohyoid muscle
P: Anlage of the parotid gland
PL: Platysma muscle
SA: Superficial adipose layer
SB: Submandibular gland
SF: Superficial layer of the temporal fascia
ST: Sternocleidomastoid muscle
T: Temporalis muscle
TA: Superficial temporal artery
TE: Temporalis muscle
TF: Temporalis branches of the facial nerve
TL: Temporal lamina
V: Facial vein
Z: Zygomaticus major muscle
ZP: Zygomatic process of the squamous part of the
temporal bone.
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